Methods
Fabrication of rare earth doped nanoparticles: NaYF 4 : Nd 7%@NaYF 4 (1) First, synthesis of NaYF 4 : Nd 7%
The NaYF 4 : Nd 7% core nanoparticles were synthesized according to a literature method. [1] (2) Second, synthesis of NaYF 4 : Nd 7%@NaYF 4
The NaYF 4 : Nd 7%@NaYF 4 core-shell nanoparticles were synthesized according to a literature method. [1] 
Fabrication of Liposome functionalized RENPs
The liposomes were made from the mixture of DPPC/Chol/DSPE-PEG2000 at a molar ratio of 77.5:20:2.5. The 50 mg lipid was dissolved in absolute 10 ml ethanol in a round bottom flask. The ethanol was evaporated with a rotary evaporator at 55 °C. Then lipid membrane was hydrated by 5.0 ml saline at 55 °C for 15 min. Finally, 10 mg/ml liposomes were obtained after sonication. RENPs was dispersed in water at the same concentration of 10 mg/ml. The RENPs and liposome suspensions were both kept in a water bath at 55 °C for 5 min and mixed at a volume ratio of 1:2 (RENPs: liposome). After sonication at 55 °C for 5 min, liposome fused with RENPs to form RENPs@Lips which was collected by centrifugation at 12000 rpm for 10 min.
Spectral characterization of RENPs@Lips
Absorbance spectra of the samples were taken on Agilent spectrophotometer UV-Vis-NIR Cary 60 spectrometer. The NIR-II fluorescence emission spectrum was captured on a homebuilt spectroscopy set-up by exciting RENPs and RENPs@Lips with an 808 nm laser diode with a power output of 100 mW. The excitation laser was filtered with a combination of a 900 nm short-pass filters. Samples were added to either a 1 cm path-length cuvette and the resulting emission filtered through a 1000 nm long-pass filter (Thorlabs) to reject the incident excitation laser light. The emitted fluorescence was collected by a spectrometer coupled to a cooled (-80 °C) InGaAs detector array (Princeton Instruments, NIR vana: 640).
Measuring NIR-II quantum yield
Quantum yield of RENPs@Lips were measured in a similar manner as described in previous publications. [1] Briefly, a serial dilution of five solutions of IR26 as well as RENPs@Lips with an OD<0.1 at 808 nm was measured to confirm absorbance values at 808 nm and the fluorescent emission spectrum was collected on a wavelength corrected NIR-II spectrometer in a 1 cm quartz cuvette in the manner specified above. The fluorescent emission spectrum was integrated and plotted against the OD value at 808 nm and a linear fit was applied to verify the linearity between fluorescent brightness and concentration. By Notably, 96 h after intravenous administration, all the organs and feces reached to the normal level compared to the control mice, implicating the probe was excreted completely at the same concentration with the normal organs. The ICP-MS results showed high consistent with our imaging data both in vivo and ex vivo.
10 Table S2 .
Comparison of excretability between RENPs@DSPE-mPEG and
RENPs@Lips.
